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2 A radiative transfer equation (RTE) in scattering media with a spatially varying refractive index has been derived by H. Ferwerda [1] ; T. Khan and H. Jiang [2] deduced the diffusion equation associated to this result. The equation of H. Ferwerda however does not satisfy energy conservation, as can be seen in [2] . In this paper we will reconsider the derivation of the RTE, and will obtain a completely different result. In order to prove the pertinence of our result, we will deduce a diffusion equation from our RTE; we will then obtain an analytical approximate result in the case of low refractive index gradient, for both diffusion equations derived by Khan is a unit vector parallel at each point r to the geometrical optical ray passing through this point. The definition of the radiance is a local one, and this vector field has to be considered only at the vicinity of 0 r ; if r is a point on the entry face dA, we can set r , at a distance ds from 0 r , we have to use the fundamental equation of geometrical optics [1] .
where
is the projector on the plane orthogonal to 0 and where we have used the Einstein's summation convention in order to simplify our expressions; we of course have in Euclidean 
We get however from (3)
. This point leads to a first difference with the result of H. Ferwerda [1] , who has:
This expression is however not covariant, as the left member is a scalar and the right one is not ( the term (7) We can furthermore write:
As we have already seen that 0
We will first notice that ds d / , which is orthogonal to 0 , is in the plane ) , (
and do not contribute in (9) up to the first order in ds; a second remark is that:
which allows us to write:
We finally obtain:
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The derivation of the RTE presents no other difficulties, and following H. Ferwerda [1] we obtain: 
The diffusion equation comes from the insertion of (16) in the conservation equation (14): 
and for equation (18):
The leading difference between (19) and (20) is therefore the sign of the term q .
Let us search a solution of (19) of the form: Let us now compare these results with Monte Carlo simulations [5] . We stress here on the fact that Monte Carlo simulations are based on the propagation of multiple random walkers that propagate on optical rays and experience absorption and scattering events: These simulations are therefore completely disconnected from the RTE, and can be used to discriminate all the results presented here. We simulate a scattering medium with 0 = Cylinder on which the energy balance is considered. The vector field is parallel at each point r to the geometrical optical ray passing through this point. t (ps) Figure 5 
